Objective: To evaluate the effects of a high-fat and low-fat diet on taste sensitivity to oleic acid (C18:1) in lean and overweight/ obese (OW/OB) subjects. Design: Randomized cross-over dietary intervention involving the consumption of a high-fat (445% fat) and low-fat (o20% fat) diet, both consumed over a 4-week period. Subjects: A total of 19 lean, mean age 33±13 years, mean body mass index (BMI) 23.2±2.2 kg m -2 and 12 OW/OB, mean age 39.5 ± 3 years, mean BMI 28 ± 2.6 kg m -2 , subjects participated in the study, which measured taste thresholds for C18:1, fat perception and hedonic ratings for regular (RF) and lowered-fat (LF) foods before, and following consumption of a high-and low-fat diet. Results: Consumption of the low-fat diet increased taste sensitivity to C18:1 among lean and OW/OB subjects (Po0.05) and increased the subjects ability to perceive small differences in the fat content of custard (P ¼ 0.05). Consumption of the high-fat diet significantly decreased taste sensitivity to C18:1 among lean subjects (Po0.05), with no change in sensitivity among OW/OB persons (P ¼ 0.609). The hedonic ratings for several RF and LF foods differed following the diets. Conclusion: Alterations in the fat content of the diet modulated taste sensitivity to C18:1 among lean subjects, which was increased following a 4-week period of fat restriction and attenuated following the high-fat diet. The failure of the high-fat diet to alter fatty acid taste thresholds among OW/OB subjects suggests that these individuals were 'adapted' to high-fat exposure, perhaps because of differences in habitual fat consumption. Taken together, these data suggest that excessive dietary fat attenuates nutrient sensing epithelia response in the oral cavity, which could be associated with changes in diet and weight status.
Introduction
Fatty acids are detected at various stages of food consumption and digestion via interactions with nutrient receptors on the tongue and within the gastrointestinal (GI) tract. This chemoreception initiates functional responses, that is, taste perception, peptide secretion and alterations in GI motility that have a fundamental role in food consumption, hedonics and satiety. [1] [2] [3] In obesity, both GI and taste detection of fatty acids is attenuated and this may predispose individuals to increased consumption of high-fat foods, or foods containing greater concentrations of fat. 4, 5 For example, sensitivity to oleic acid (C18:1) in the oral cavity and GI tract is inversely associated with dietary fat intake, 4, 5 and attenuated basal and phasic pyloric pressures, as well as accelerated gastric emptying have been reported following exposure to a high-fat diet. 6, 7 These data suggest two possibilities: first, that consumption of a high-fat diet induces adaptive changes in GI fatty acid sensitivity, thus encouraging excess fat intake, and perhaps the development of obesity or, second, that genetic predisposition determines individual fatty acid sensitivity and/or insensitivity, of which the latter is a causal factor in development of obesity. The environmental determinants of fatty acid taste remain undisclosed, however, prior studies that have reported attenuated fatty acid taste among obese (OB) persons, alongside an inverse association between fatty acid taste sensitivity and fat consumption, 4, 5 suggest diet may have a significant role. Given that fatty acids are detected by homologous receptors within the oral epithelium and GI tract (CD36 and G protein receptors 120, 40 and 43), 8, 9 it is suspected that oral fatty acid detection and adaptations to fat exposure, mirror events that occur in the GI tract, where both physiological and physical adaptations to high-fat exposure are well documented. 7, 10, 11 Although the mechanisms behind these adaptive changes remain unclear, it is suspected that a de-sensitization within these receptor cells may contribute. While this is yet to be confirmed, within the oral cavity sensory adaptation (that is, a reduction in sensory response) within taste cells have been reported following prolonged or chronic stimulation with tastants. 12, 13 In this paradigm, excess sensory stimulation leads to a decrease in sensory response, leading to an increase in the amount of sensory stimuli required to elicit an appropriate sensory response. In the context of obesity, where dietary fat consumption constitutes a salient environmental contributor, the mechanisms underpinning fat intake and how they manifest in the OB state are of particular interest. Given that exposure to a high-fat diet appears to attenuate numerous negative feedback loops associated with the development of satiety from the GI tract, we suspect that associated physiological changes would also occur within the oral cavity, perhaps contributing to excess energy intake via decreases in taste stimulation.
To investigate the environmental influence of fat consumption on fatty acid taste sensitivity and to ascertain how these changes influenced food liking and perception this study evaluated the (1) oral (taste) sensitivity to C18:1, (2) hedonic rating of regular (RF) and lowered-fat (LF) foods and (3) fat perception among lean and overweight (OW)/OB subjects following two, 4-week dietary interventions involving the consumption of a high-fat and low-fat diet.
Subjects and methods

Subjects
Using results from a prior study, 4 it was established that 26 participants would be required to detect differences in taste thresholds at 0.0015 mM C18:1 (a-level of 0.05 and 10% b (90% power)). All subjects were recruited from the suburbs surrounding Deakin University, Burwood, VIC, Australia and were in good health at the time of testing. Subjects were unrestrained eaters (defined by a score of o12 on factor one of the three-factor eating questionnaire 14 ). This study was approved by the Deakin University Human Research Ethics Committee and written informed consent was obtained from all subjects before participation.
Study outline
The study was a randomized crossover dietary intervention involving the consumption of a high-fat (445% fat) and low-fat (o20% fat) diet, each over a 4-week period. Subjects attended the sensory laboratories at Deakin University on four separate occasions, during which taste thresholds for C18:1, using three-alternate forced choice, fat perception, using a fat ranking task with custards containing 0, 2, 6 and 10% canola oil, hedonic ratings for RF and LF foods, and height and weight were measured. A 24-h food recall was used to establish baseline (BL) habitual dietary intake, and weekly diet records were collected throughout both interventions to measure compliance.
Dietary interventions
Subjects were randomized into two groups, which would consume the modified fat diets in the following orders; group 1: high-fat diet followed by low-fat diet and group 2: low-fat diet followed by high-fat diet. There was a compulsory 2-week washout period between the diets.
High-fat diet. For each subject, resting estimated energy expenditure was calculated in mJ per day, which predicted energy expenditure and thus energy requirements based on age, gender, physical activity level and body weight. 15 Predicted estimated energy expenditure were then used to establish fat intake (g), which would equate to 45% of their calculated energy requirements. Selections of high-fat foods (Table 1) , which equated to the subjects' predicted fat intake (g) were delivered on a weekly basis, along with an information sheet detailing the foods provided and the specific quantities of these foods, to consume on a daily Fat intake modulates fat taste sensitivity JE Stewart and RSJ Keast basis, that is, two portions of butter, one chocolate bar, 30 ml of salad dressing.
Low-fat diet. The low-fat diet was designed to limit the amount of fat to o20% of total energy intake and prohibited the consumption of all discretionary fats over the 4-week intervention. Subjects were advised to discontinue their use of any cooking fats (oil, butter and lard) and were provided with a 200 ml can of spray oil (Black and Gold, Spray Canola Oil, Silverwater, NSW, Australia), which could be used for cooking, if required. In addition to this, subjects were required to remove all high-fat food from their diet, or replace with LF alternatives. To assist with compliance to the prescribed diet, all subjects received verbal directions from a nutritionist of what they could and could not consume during the intervention, as well as information on specific foods, which could be swapped for lower fat alternatives, for example, dairy products. A list of foods that they were not allowed to consume during the intervention, was provided and included the following items: (1) all discretionary fats (oils, butter, mayonnaise, sauces and lard), (2) full-fat dairy, (3) take away food (pizza, hamburgers and fried foods), (4) nuts and nut spreads, (5) eggs, (6) processed meats (salami and bacon), high-fat meats (duck and mince beef) or meat with visible fat, (7) crisps, corn chips, savory or sweet biscuits and chocolates. Each week, four low-fat microwave dinner and/or lunch meals (McCain's, Lean Cuisine (200 g per meal), Wendouree, VIC, Australia) as well as an information sheet (described above) detailing which foods could and could not be consumed were delivered to subjects. On the days that meals were not provided, subjects were allowed to consume low-fat meals of their choice. Subjects were informed over suitable options if, and when they dinned out of home, for example, opting for lean meats like chicken or fish, or pasta dishes in tomato-based sauce.
Dietary compliance. Dietary compliance was monitored during both diets via the collection of weekly, 1-day diet records. For this, subjects were asked to record all foods and drinks consumed while maintaining their prescribed diet. Subjects were asked to, where possible, weigh the foods they consumed, or use measuring cups, spoons or common serving sizes (for example, one slice of bread), and to be specific, such as reporting the brand of food consumed, type of food (for example, white or whole meal bread), whether fat was added (for example, oil or butter) and the cooking methods (for example, baking, frying, steaming). If the food consumed was from a recipe, the subject was asked to include the recipe with the record and to state how much of it they consumed (for example, whole, half). Foods, and the amount of food consumed were entered into Food Works 2009 (Xyris Software, Highgate Hill, QLD, Australia) and analyzed using the AUSNUT 2007 database for foods, brands and supplements. From this, mean energy intake (kJ) and macronutrient (protein, carbohydrate and fat) contributions in grams, and as well as % total energy were established.
C18:1 solutions
Oral sensitivity to C18:1 was determined using an ascending method of limits known as the three-alternative forced choice technique, an established procedure to determine taste thresholds. 16 For test sample preparation, C18:1 was mixed at varying concentrations (0.02, 0.06, 1, 1.4, 2, 2.8, 3.8, 5, 6.4, 8, 9.8 and 12 mM) with long-life non-fat milk (Home brand, Woolworths, Bella Vista, NSW, Australia). To minimize textural cues because of the addition of fat, samples were mixed with 5% (w/v) gum acacia (Deltagen, Boronia, VIC, Australia) and liquid paraffin (Merck, Darmstadt, Germany). 17 To prevent oxidation of C18:1, samples were mixed with 0.01% w/v EDTA (Merck). Samples were homogenized for 30 s per 100 ml solution (Silverson L4RT homogenizer, Longmeadow, MA, USA), prepared fresh on the day of testing and served at room temperature. Control samples were prepared in the same manner, but without the addition of C18:1. To prevent confounding from non-oral sensory inputs, tests were conducted with subjects wearing nose clips, under red light conditions. The low concentrations of fatty acids used were not expected to cause oral irritation.
17
C18:1 taste thresholds Taste thresholds were established 24 h before initiating a prescribed diet, and again during week 4 (WK4) of each dietary intervention. All subjects were asked to refrain from eating, drinking or consuming oral irritants (gum, mouthwash) 1 h before testing. On arrival in the laboratory, subjects were presented with three samples per set, two control samples and one 'odd' sample containing C18:1 in ascending order of concentration from the lowest (0.02 mM) to the highest (12 mM). In each set, subjects were asked to identify the odd sample; if correct, they were presented with three more samples at the same C18:1 concentration, if incorrect, they were presented with three more samples at a higher concentration. This testing procedure continued until the subject identified the odd sample at a given concentration three consecutive times, and that concentration was defined as the subject's detection threshold for C18:1. Subjects were asked to rinse their mouth between each new set of samples, but not between different samples within the same set.
Fat ranking task
This task was designed to test the subjects' ability to discriminate between custards containing small differences (2-4%) in their fat content and to establish what effect consumption of a modified fat diet may have on their ability to detect these differences. Custard was made using 4 tablespoons (40 g) of Parsons Vanilla Custard Powder (Goodman Fielder, Macquarie Park, NSW, Australia) mixed with 2 1 2 cups (625 ml) of non-fat milk (Black and Gold, Skim milk) and 1 tablespoon (12.5 g) of sugar (CSR White Sugar,
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Yarraville, VIC, Australia). The custard was divided into four batches, each weighing 250 g, and 5, 15 or 25 ml of canola oil (Crisco, Coles, Springvale, VIC, Australia) was added to three of the batches to achieve fat contents of 2%, 6% and 10% canola oil, respectively. One batch remained fat free (0%). To remove any textural differences between samples containing variable amounts of oil, liquid paraffin (Faulding Remedies, Virginia, QLD, Australia) was added in varying amounts, that is, 25 ml to the 0% canola oil sample, 20 ml to the 2% canola oil sample and 10 ml to the 6% canola oil sample, so that all batches contained 10% 'oil' (either canola oil or mineral oil). All tests were conducted under red lights and with nose clips, to minimize inputs from non-taste sensory cues. All subjects received a score out of five for this task (Table 2) , which was based on the number of inversions within, as well as the percent difference between the ranked custards. The fat ranking task was completed at BL (before consumption of the prescribed diets) and during WK4 of each dietary intervention (while subjects were still consuming the prescribed diets).
Hedonic ratings for RF and LF foods Subjects were required to rate their liking and preference of five sets of RF and LF foods. Liking was measured on a ninepoint hedonic scale, which ranged from 1 ¼ dislike extremely to 9 ¼ like extremely, and preference by selecting which sample from each set they preferred. Preference data were quantified on a two-point category scale: 1 ¼ LF and 2 ¼ RF, following testing. The foods included in testing can be viewed in Table 3 . Small samples, (5-20 g) of each food were provided to subjects during testing and subjects were allowed to eat as much, or as little of each sample as required before evaluation. Tests were conducted without the use of nose clips and following taste threshold tests. All foods were ingested. g Salada 98% fat-free original, Salada, North Strathfield, NSW, Australia. h Homemade using butter (Devondale), self-raising flour (General Mills, Mt Waverly, VIC, Australia), white sugar (Black and Gold, Silverwater, NSW, Australia), full-cream milk (Devondale), eggs (Woolworths) and icing: icing mixture (Black and Gold) and butter (Devondale).
Body composition
i Homemade using light butter (Devondale), self-raising flour (General Mills, Mt Waverly, VIC, Australia), white sugar (Black and Gold, Silverwater, NSW, Australia), skim milk (Devondale), eggs (Woolworths) and icing: icing mixture (Black and Gold) and light butter (Devondale). Score 0%, 2%, 6%, 10% 5 2%, 0%, 6%, 10% 4 0%, 2%, 10%, 6% 3 0%, 6%, 2%, 10% 2 0%, 6%, 10%, 2% 1 6%, 0%, 2%, 10% 1 2%, 10%, 6%, 0% 1 2%, 6%, 0%, 10% 0 6%, 2%, 10%, 0% 0 0%, 10%, 2%, 6% 0 a During the fat ranking task all subjects were required to rank, in order of their fat content, four custard samples containing 0%, 2%, 6% and 10% canola oil. Subjects received a score out of five for this task. Scores were based on the order in which the custards were ranked, and the % difference in fat between ranked samples. All subjects who placed the highest (10%) and lowest (0%) next to each other scored '0' for the task. ) for a normal weight (n ¼ 1). BL characteristics for the 31 subjects who completed the study are displayed in Table 4 .
Dietary compliance
Total energy intake (kJ) and macronutrient (g) distributions, as well as relative (%) distribution of fats, protein and carbohydrates from both BL 24-h diet recalls and weekly diet diaries are displayed in Tables 5 and 6 . BL values. There were no significant differences in dietary intake before either of the dietary interventions, or between OW/OB and lean subjects before, or during either intervention.
High-fat diet. Compared with BL (habitual) energy and macronutrient intake, consumption of the high-fat diet significantly increased total energy (kJ) (F(4, 108) ¼ 3.63, P ¼ 0.008) and fat (g) (F(4, 108) ¼ 25.95, Po0.001) intake, as well as the percentage of energy from fat (F(4, 108) ¼ 44.58, Po0.001) and decreased the percentage of energy from carbohydrate (F(4, 108) ¼ 9.7, Po0.001) over the duration of the intervention (weeks 1-4), and decreased the percentage of energy from protein between weeks 1 and 3 (F(4, 108) ¼ 2.98, P ¼ 0.022). There were no significant differences in the consumption of proteins or carbohydrates (g) ( Table 5 ).
Low-fat diet. Compared with BL (habitual) energy and macronutrient intake, consumption of the low-fat diet significantly decreased total energy (F(4, 108) ¼ 8.39, Po0.001) and fat (g) (F(4, 108) ¼ 42.47, Po0.001), the proportion of energy derived from fat (F(4, 108) ¼ 46.47, Po0.01) and increased the proportion of energy derived from carbohydrate (F(4, 108) ¼ 8.14, Po0.001). There were no differences in the consumption of protein or carbohydrates (g), or the percentage of energy derived from protein (Table 6 ).
C18:1 taste thresholds BL values. There were no significant differences (P40.05) in BL taste thresholds for C18:1 between lean or OW/OB subjects before either intervention; high fat diet (lean: 2.9 ± 3.2, OW/OB: 4.6 ± 4.2 mM) and low fat diet (lean: 4.4±4.2, OW/OB: 5.5±4.7 mM), although thresholds were greater in OW/OB subjects. There were no differences in the BL thresholds among lean or OW/OB subjects before either the low-fat, or high-fat intervention lean; (BL low fat diet: 4.4 ± 4.3, BL high fat diet: 2.9 ± 3.2 mM) and OB (BL low fat diet: 5.5 ± 4.7, BL high fat diet: 4.6 ± 4.2 mM).
High-fat diet. Consumption of the high-fat diet increased taste thresholds for C18:1, however, this only approached, but did not reach significance (F(1, 30) ¼ 3.45, P ¼ 0.073) C18:1 (BL: 3.5 ± 3.7 mM (range: 0.06-12 mM), WK4: 5.3 ± 4 (range:1-12 mM)). When the groups were split into BMI 1-12 mM) ), following the high-fat diet.
Low-fat diet. Consumption of the low-fat diet induced a significant decrease (F(1, 30) ¼ 10.85, P ¼ 0.003) in C18:1 taste thresholds in both lean and OW/OB subjects (BL: 4.8 ± 4.4 (range: 0.6-12 mM), WK4: 2.6 ± 2.8 (range: 0.02-12 mM), with no difference between the groups.
Fat ranking task BL values. There were no differences in BL values before either intervention, or between lean and OW/OB subjects.
High-fat diet. Following the high-fat diet, scores for the fat ranking task decreased from BL to WK4 (BL: 1.55 ± 1.8, WK4: 1.16 ± 1.7), however, this difference was not significant (P ¼ 0.497).
Low-fat diet. Following the low-fat diet, scores for the fat ranking task increased significantly (P ¼ 0.05), (BL: 1.23 ± 1.6, WK4: 2.03±1.9), with no difference between the groups.
Hedonic testing BL values. There were no differences in the liking or preference for any of the LF, or RF foods, or between lean and OW/OB subjects at BL of either intervention. Differences in the liking and/or preference of some RF and LF foods were apparent between the lean and OW/OB group following the interventions, and data have been split by BMI category to show these differences (Tables 7 and 8 ).
High-fat diet. Consumption of the high-fat diet increased the preference for LF yoghurt among both groups (F(1, 30) ¼ 9.6, P ¼ 0.003) but had no other effects on the liking or preferences of any RF or LF foods within either group (Table 7) .
Low-fat diet. Consumption of the low-fat diet significantly increased the preference for LF butter (F(1, 30) ¼ 4.2, P ¼ 0.050) in both groups. There were no other significant changes in the liking or preference for any of the RF or LF foods within either group, and all ratings can be viewed in Table 8 .
Body composition
High-fat diet. Consumption of the high-fat diet was associated with significant increases in both weight (BL: 74.7 ± 10.6 kg; WK4: 75.4 ± 10.8 Kg) (F(1, 30) c Ratings for liking were scored on a nine-point hedonic scale ranging from 1 ¼ dislike extremely to 9 ¼ like extremely, ratings for preference were scored on a two-point category scale 1 ¼ LF and 2 ¼ high-fat.
Discussion
This study investigated the effects of a 4-week high-fat and low-fat dietary intervention on taste sensitivity to C18:1, hedonic ratings of RF and LF foods and fat perception in lean and OW/OB humans, and found that taste sensitivity to C18:1 was modulated by exposure to, or deprivation from dietary fats over a 4-week period. Increases in fat perception were observed following the low-fat diet, and hedonic shifts in the ratings of some LF and RF foods were observed following both interventions.
Adaptive changes in taste sensitivity to C18:1 were observed following both diets. Among lean subjects, taste thresholds for C18:1 significantly increased, indicating a decrease in taste sensitivity, from BL to WK4 of the high-fat diet, with no change in thresholds among OW/OB subjects. Failure of the high-fat diet to attenuate fatty acid taste sensitivity among the OW/OB subjects, following exposure to a high-fat diet suggests gustatory insensitivity, possibly due to habitual fat intakes, which are greater than required. Given that acute exposure to a high-fat diet was sufficient to attenuate taste thresholds among lean subjects, it is probable that OW/OB individuals were already adapted to a high-fat diet, explaining why a high-fat diet failed to induce changes in fatty acid sensitivity. In this paradigm, excess fat intake would occur as a consequence of decreased fatty acid sensitivity, as greater amounts of fats/fatty acids would be required to elicit a response within taste receptor cells, contributing to excess energy intake and perhaps obesity. Prior observations from our laboratory support this proposition 4, 5 as attenuated taste sensitivity to fatty acids and increased fat intake have been reported among OB males, strongly suggesting that differences in the sensitivity of these nutrient receptors are apparent between lean and OB humans, and may occur because of environmental factors, that is, adaptation to a high-fat diet, either independent of, or interacting with genetic predispositions. While environmental factors are supported by this study, genetic influences on taste cannot be ignored as many of the fundamental concepts of taste perception, that is, receptor expression and taste papillae density are under genetic control. Allelic variation within the putative receptors that govern fatty acid taste (that is, within the genes that regulate GPR40, 120 and CD36) have already been established, [19] [20] [21] however, their association to taste remains unknown and these association will need to be investigated in subsequent studies. Interestingly, attenuated taste sensitivity to monosodium glutamate has recently been reported among OB women. 22 While inconclusive at this stage, some evidence suggests an association between monosodium glutamate intake and obesity, 23 indicating that taste sensitivity to a number of taste stimuli may be abnormal in obesity. Whether or not these differences in taste occur because of differences in dietary intake, or genetics, and how they encourage different patterns of food consumption, as apparent among lean versus OB persons, remains unclear, and these questions are worthy of future investigation. Within the GI tract, short periods (14 days) fat exposure (45% fat) attenuates the physiological processes associated with satiety, that is, phasic and tonic pyloric pressures, 6 which are associated with a slowing of gastric emptying and energy intake suppression. 24 Further to this, attenuated GI sensitivity has been reported among OB males, who consume excess dietary fat. 5 Based on fundamental similarities in receptor-mediated fatty acid detection within taste receptor cells and enteroendocrine cells of GI tract (CD36 8, 9 it is suspected that oral fatty acid detection and adaptations to fat exposure would mirror events that occur in the GI tract. Indeed modulation of fatty acid taste receptor expression has recently been reported in rodents exposed to a high-fat diet, 25 elucidating that physical changes in taste receptor expression can be induced by a high-fat diet.
In both lean and OW/OB subjects, significant reductions (increased sensitivity) were observed from BL to WK4 of the low-fat diet, and increases in fat perception occurred over this same time period. Interestingly, these changes were rarely associated with food hedonics, as has been previously reported. 26 Despite the detection of several significant changes in the hedonic ratings of RF and LF foods following the interventions, there were no changes in the majority of foods tested. The data reveal that all foods were liked in a similar manner before and after both diets and that neither diet induced large changes in these ratings. As such, we believe that the differences we did detect were merely rogue results, which do not reflect true differences, and that perhaps a longer intervention period may be required to capture dietary-induced hedonic shifts, as has been previously reported by Mattes 27 following 12 weeks adherence to a low-fat diet. Interestingly, changes in fat perception occurred following the low-fat diet, that is, subjects were better at perceiving differences in the fat content of custards. Being able to link oral C18:1 sensitivity with dietary intake and fat perception, as we have done in this study, as well as in prior investigations 4 appears to show functionality of this oral nutrient detection system, which may explain differences in eating behavior and perhaps the overconsumption of fatty foods among orally hyposensitive individuals, who may consume excess fat because of a weakened chemoreception of fatty acids within the oral cavity. It is therefore probable that differences in oral sensitivity to fatty acids, that is, whether one is classified as hyper-or hyposensitive to fatty acid taste is a result of dietary habituation, as was observed in this study. While largely speculative at this stage, habituation of the taste system among some individuals in response to the changing food environment, that is, increased availability of energy dense high-fat foods may have resulted in differences in oral sensitivities to fatty acids, meaning that greater amounts of fat may need to be consumed before it is detected, hence encouraging consumption. This study did not detect any differences in fat perception following exposure to the high-fat diet, however, scores for this task did decline over this period, suggesting that perhaps a longer intervention period was required for significant changes to occur. The results of this study need to be considered alongside several limitations. First, it is difficult to monitor dietary compliance during intervention trials, however, the significant changes in weight and BMI, which occurred as a result of the interventions suggest that subjects were compliant to their prescribed diets. Second, diet records may be prone to bias and under-reporting, however, they are a useful tool for collecting a snap-shot of individual dietary patterns and were primarily used in this study to monitor compliance. Third, it is important to acknowledge that discrimination of fatty acid taste is difficult to ascertain, however, based on the reliable methodological approach employed, 28 input from non-taste sensory cues were minimized. Finally, as no measure of physical activity was captured before, or following either intervention, changes in the weight and BMI of participants may have been influenced by additional confounding variables, for which we did not control. In summary, this study has shown that taste sensitivity to C18:1 is modulated by exposure to, or restriction from dietary fat over a 4-week period. These data suggest that differences in taste sensitivity to fatty acids may be a result of gustatory adaptation to a high-fat diet and may contribute to excess fat intake because of an attenuated taste response to fatty acids among individuals who habitually consume a high-fat diet, that is, individuals who are OB. Although these data do suggest that taste perception of fatty acid can be altered by the diet, the relative influence of genetics in this process has yet to be explored. To ascertain the role, if any, of genetic factors surrounding the perception of fatty acid taste, future studies will need to evaluate the functional consequences of allelic variation in the receptors that mediate fatty acid taste, and the relative expression of these receptors on the tongue.
